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Designed to meet the job** related metric measurement 
needs of architectural, civil, mechanical drafting students, this 
instructional package is one of six for the communication media 
occupations cluster, part of a set of 55 packages for metric 
instruction in different occupations. The package is intended for 
students Hho already know the occupational terminology, measurement 
terms, and tools currently in use. Each of the five units in this 
instructional package contains performance objectives, learning 
activities, and supporting information in the form of text, 
exercises, and tables. In addition, suggested teaching techniques are 
included. At the hack of the package are objective^based evaluation 
items, a page of answers to the exercises and tests, a list of metric 
materials needed for the activites, references, and a list of 
suppliers. The material is designed to accommodate a variety of 
individual teaching and learning styles, e. g., independent study, 
.small group, or whole-class activity. Exercises are intended to 
facilitate experiences with measurement instruments, tools, and 
devices used in this occupation and job*related tasks of estimating 
and measuring. Unit It, a general introduction to the metric system of 
measurement, provides informal, hands-on experiences for the 
students. This unit enables students to become familiar with the 
basic metric units, tjiieir symbols, and measurement instruments; and 
zo develop a set of mental references for metric values. The metric 
system of notation also is explained. Unit 2 provides the metric 
terms which are used in this occupation and gives experience with 
occupational measurement tasks. Unit 3 focuses on job--related metric 
equivalents and their relationships. Unit 4 provides experience with 
recognizing and using metric instruments and tools in occupational 
measurement task;^._It. also provides experience in comparing metric vl 
and customary measureaient instruments. Unit 5 is designed to give 
stiidents practice in converting customary and metric measurements,^ a 3 
skill considered useful during the transition to metric in each 
occupation. (HD) 

'Documents acquired by ERIC include many informal unpublished materials not available from other sources. ERIC makes every-^ 
effort to obtain the best copy available. Nevertheless, items of marginal reproducibility are often encountered and this affects theV 
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ABSTRACT 



TEACHING AND LEARNING 
THE METRIC SYSTEM 



This metric instructional package was designed to meet job-related 
metric measurement needs of students, To use tliis package students 
jhould already know the occupational terminology, measurement 
in use, These materials were prepared with 
. the help of experienced vocational teachers, reviewed by experts, tested 
. in classrooms in different parts of the United States, and revised before 
■distribution. 

Each of the five units of instruction contains performance objec- 
tives, learning activities, and supporting information in the form of 
text, exercises, and tables. In addition, suggested teaching techniques 
are included. At. the. back of this package are objective-based evaluation 
items, a page of answers to the exercises and tests, a list of metric 
materials needed for the activities, rt/erences, and a list of suppliers, 



; Classroom experiences with this instructional package suggest the 
following teaching-learning strategies; 

1. Let the first experiences be informal to make learning the metric 
system fun, 

2. Students learn better when metric units are compared to familiar 
objects. Everyone should learn to "think metric," Comparing 
metric units to customary units can be confusing. 

3. Students will learn quickly to estimate and measure in metric units 
by "doing." ; 

4. Students should have experience with measuring activities before 
getting too much information, 

,5, Move through the units in an order which emphasizes the sim- 
plicity of the metric system (e,g,, length to area to volume), 

' 6, Teach one concept at a time to avoid overwhelming students with 
too much material, 

Unitl is a general introduction to the metric system of measure- 
ment which provides informal, hands-on experiences for the students. 
This unit enables 'students to become familiar with the basic metric 
..units, their symbols, and measurement instruments; and to develop a 
set of mental references for metric values. The metric system of nota- 
'^"^ is explained. ; ; ' j 



Unit 2 provides the metric terms which are used in this occupation 
and gives experience with occupational measurement tasks. 

Mi focuses on job-related metric equivalents and their relation- 
ships. I 

Un it 4 provides experience with recognizing and using metric 
instruments and tools in occupational measurement tasks. It also pro- 
vides experience in comparing metric and customary measurement in- 
struments. 

Unjt S is designed to give students practice in converting custom- 
ary and metric measurements. Students should learn to "think metric" 
and avoid comparing customary and metric units. However, skill with 
conversion tables will be useful during the transition to metric in each 
occupation.' . , . ' 

Using These Instructional Materials 

This package was designed to help students learn a core of knowl- 
edge, about the. metric system which they will use on the Job, The; 
exercises facilitate experiences with measurement instruments, stools, 
and devices used in this occupation and 'job-related tasks of esiimating 
aniipgasuring. , - ; ,> , : ^^. v , ■ ' , , 

This instructional package Slso was designed to accommodate a 
variety of individual 'teaching and learning styles. Teachers are encour- 
aged to adapt these materials to their own classes. For example, the ,^ 
information sheets may be given to students for self-study. References ' 
may be used as supplemental resources. Exercises may be used in inde- 
pendent study,' small groups, or whole-class activities. All of the 
materials can be expanded by the teacher, 

Gloria S Cooper 
. Joel H. Magisos 

Editors 

^ 'ihis publication was developed pursuant toconiraci No. OEC'0'"4>9l!35wiili the , 
Bureau of Occupaiional and Aduli Education,, U.S. Depanment ol Healiti, Educs- 
■ tion and Welfare: However, the opinions expressed herein do not necessarily ■ ■ 
'"'reflect the position or policy of. the U.S. Office of. Education and no official '' 
endorsewtbytheU^S, Office of Education should be inferred.' '■ j 



UNIT 



4. 



5. 



6. 



SUGGESTED TEACHING SEQUENCE 

These introductory exerciser may require 
two or tliree teactiing periods for all'five 
areas of measurement. 

Exercises should be followed in the order 
given to best show the relationship 
between length, area, and volume, 

Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and 
measuring containers) and objects lo be 
measured.* 

Set up the equipment at work stations 
for use by the whole class or as individu- 
alized resource activities. 

Have the students estimate, measure, and 
record using Exercises 1 through 5. 

Present information on notation and 
make Table 1 available. 

Follow up with group discussion of 
activities. 



♦Other school departments may have devices which 
can be used. Metric suppliers are listed in the reference 
section. 
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OBJECTIVES 

The student will demonstrate these skills for the Linear, Area, Volume or Capacity, Mass, and 
Temperature Exercises, using the metric tenns and measurement devices listed here. 





EXERCISES 


SKILLS 


Linear 


Ares 


Volume or Cipacity 


Mau 


Temperature 




(t)P.3'4) 


(pp. D-e) 


\pp.7'0) 


tun Q . in) 


tn \\\ 
IP' U) 


1, RecDgnize and use the 
unit and symbol for: 

2, Select, uie, and t«ad the 
approprlite meaiurinK 
iDBtrtimentJi for; 

3, Slate or show a 

,^ , pjiysical reference for; 


millini<*trc (mm) 
centiiTielrc (cm) 
metre (m) 


square 
centimetre 
(cm^) 

square 
metre 
(m^) 


cubic centi' 
metre (cm^) 

cubic metre 

litre (1) 
millilitre(n)l) 


gram (gj 
kilogram (kg) 


degree Celsius 

("ci 


•1. Estimate within 25^c 

of the actual measure 


height, width, or 
length of objects 


the area of 
a given surface 


capacity of 
containeri 


the mass of objects 
in grams and kilo' 
grams 


the temperature of 
the air or a liquid 


5, Read correctly 


metre stick, metric 
tape measure, and 
metric rulers 




measurementt 
on pflduated 
volume meuut' 
ing devir,i!5 


a kilogram scale 
and a grain scale 


A Celsius thermometer 



RULES OF NOTATION 

I 

2, 
3. 
4. 
5. 



Symbols are not capitalized unless the unit is a proper name (mm notWj. 

Symbols are not followed by periods (m not m.). 

Symbols are not followed by, an s for plurals (25 g nof 25 gs). 

A space separates the numerals from the unit symbols (4 1 not 41). 

Spaces, not commas, are used to separate large numbers into groups of three 
digits (45 271 km7ioN5,271km), ■ , 

6. A zero precedes the decimal point if the number is less than one (0.52 g not .52 g). 

7 , Litre and metre can be spelled either with an -re or -er ending. 

Information Sheet 1 



METRIC UNITS, SYMBOLS, AND REFERENTS 



METRIC PREFIXES 



Quantity 



Uagth 



Area 



Volume and 
Capacity 



Mass 




Metric Unit 



millimetre 



centitnetre 



metre 



kilometre 



square 
centimetre 



square metre 



hectare 



millilitre 



litre 



cubic 

centimetre 



cubic metre 



millipam 



gram 



kilogram 



metric ton 
(1 000 kilograms) 



Symbol 



mm 



cm 



km 



cm 



m 
h7 



ml 



cm 



m 



mg 



Ufieful Referents 



Thickness o( dime or pap^r 
dip wire 



Width of paper clip 



Height of door about 2 m 



12-minute walking distance 



Area of this space 



Area of card table top 



Football field including sidelines 
and end zones 



Teaspoon is 5 ml 



A little more than 1 quart 



Volume of this container 



A little more than a cubic yard 



Apple seed about 10 mg, grain of 
salt, 1 mg 



Nickel about 5 g 



Webster's Collegiate Dictionary 



Volkswagen Beetle 
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Table 1-a 



Multiples and 
ouDmuiiipi» > 


Prefixcc 


Symbols • 


1 000000 ^10^ 


mefla (rnVs a) 


M 


1 000 = 10^ 


kilo(klf5) 


k 


100 = 10^ 


hecto (hek'to) 


h 




UcKd \wj\. a) 


rin 


Base Unit 1 s 10^ 






0.1 = 10'' 


deci (des't) 


d 


0.01 = 10'^ 


cent! (s'Sn^tt) 


c 


0,001 s 10'^ 


milli (mil i) 


m 


0.000 001 ' 10'^ 


micro (mTkro) 


/I 



Table 1-b 



LINEAR MEASUREMENT ACTIVITIES 
Metre, Centimetre, Millimetre 



I. THE METRE (m) 

A. DEVELOP A FEELING FOR THE SIZE OF A METRE 

1. Pick up one of the metre 
sticl'sand stand it up on the 
floor. Hold it in place: with 
one hand. Walk around the 
stick. Now stand next to 
the stick. 1th your other 
hand, touch yourself where 
the top of the metre stick 
comes on yoiL 



THAT IS HOW HIGH A METRE IS! 



2. Hold one arm out straight ■ 
at shoulder height. Put 
the metre stick along this 
arm until the end hits the 
end of your fingers. Where 
is the other end of the 
metre stick? Touch your- 
self at that end. 



THAT IS HOW LONG A METRE IS! 
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mm* 





IIJUIIIMIIUIIIM 



2. 
3. 




3. Choose a partner to stand 
at your side. Move apart 
so that you can put one 
end ofa metre stick on 
your partner's shoulder 
and the other end on 
your shoulder. Look at 
the space between you, 



THAT IS THE MDTH OF A METRE 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES 

Now you will improve your ability to estimate in metres. 
Remember where the length and height of a metre was on your 
body. 

For each of the following items: 

Estimate the size of the items and write your estimate in the 
ESTIMATE column. Measure the size with your metre stick 
and write the answer in the MEASUREMENT column. ^' 

Decide how close your estimate was to the actual measure, If . 
your estimate was within 25% of the actual measure you are a " 
"Metric Marvel." 

How Close 
Estimate fcrement Were You? ; 
,N (m) 

1. Height of door knob 

from floor, - ■ 



Height of door. 
Length of table. 



4. , Width of table, 

5. Length of wall of 
' this room- 

6. Distance from 
you to wall. 



iseTi.; 



There are 100 cpntimetre? in on? metre If there are 4 metres and 
3 centimetres, you write 403 cm [(4 x 100 cm) + 3 cm « 400 cm 
+ 3cm]., , 

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE ' 

1. Hold the metric ruler against the width of tiiiimbnail. 
How wide is it? ; cm 

2. Measure your thumb from the f 

cm , 

■3. Use the metric ruler to find the widili oi your palm, 
cm 

■ 4. Measure your index or pointing finger. How long is it? 
. cm 

5. Measure your wrist with a tape measure, What is the distance 
aroundjt? _cm _ _ ^ 

6. Use the tape measure to find your waist size. cm 

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES 

- . You are now ready to estimate in centimetres, For each of the 
following items, follow the procedures used for estimating in 
metres. 

How Close 

Estimate Measurement Were You? 
(cm) (cm) 

1. Length of a paper 

clip. -— ^ — ■ 

2. Diameter (width) 

of a coin. : — _ — : — 

3. Widthofa 

postage stamp. ^ . 

4. Length of a 

, pencil... , .. — 

5. Width of-a^heet 
of paper. _ — 



There are 10 millimetres in one centimetre When a mpasurpiiienfls 
2 centimetres and 5 millimetres, you write 25 mm [(2 x 10 mm)' ^ 
+ 5 mm = 20 mm + 5 mm], There are! 000 mm in I'm. ;i 

A,. DEVELOP A FEELING FOR THE SIZE OF A ^nLLIMETRE "•: 

Using a ruler marked in millimetres, measure; • 



1, 


Thic^bessof 'a paper clip wire. 


■mm / 




2, 


Thi(iK°ss of your fingernail. : 


mm 




3, 


l\(dlliofvourfingeniail. 


;, "mm'". 




4, 


Diameter (widthjofa coin,-. 


, mm' ' 


5. 


Diameter (thickness) of your pencil. 


mm ' 




6. 


Width of a postage stamp. 


■mm' - 





B. DEVELOP YOUR ABILITY TO ESTIMATE IN MlLLlMETRES,i? 

■■• ' ■ ' ", '.' '•■."VJ 

You are now ready to estimate in millimetres, Foreachofthe^J 
^following items, follow the procodures used for estinatinglin 

Estimate Measurement Were,You?ift 

(mm) (^^ ' ■ 

1, Thickness of a , " " '• ' \^ 
nickel, — — , 

2, Diameter (thickness) ' ':j 
ofabolt, . ^ . 

3, Length of a bolt. ,. . . , . . - ' 

4, Widthofasheet ''1 
■ , of paper, ' ■ ' j 

,5, Thickness of a board . , . 

ordesk'top., . :., \' - 

6. Thickness of a ' ; 
button. , , ^ ' -IvT^ 



: Square Centimetre, Square Metre 



WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE 
, SAYING HOWMANY SQUARES OF A GIVEN SIZE IT TAKES TO 
.COVER THE SURFACE. 

I. THE SQUARE CENTIMETRE (cm^) , 
. ' A, DEVELOP A FEELING FOR A SQUARE CENTIMETRE 

1. Take a clear plastic r r use the grid on page 6. 

2. Measure the lenr*'; ana f one of these small 
. squares with a tdi imetr ier. 

THAT IS ONE SQUARE CENTIMETRE! 

■ ' " T '"'3: ■' Place'your fingernail over the grid. About how many ' 
squares does it take to cover your fingernail? 



JC 



-cm' 



4, Place a coin over the grid. About how many squares 



does it take to cover the coin? 



.cm' 



5. Place a postage stamp over the grid. About liow many 
squares does it take to cover the postage stamp? ' 

6. Place an envelope over the grid, About how many 
squares does it take to cover the envelope? ■ 

.cm^' 

7. Measure the length and width of the envelope in centi- 
metres. Length, cm: width cm. 

Multiply to find the area in square centimetres. . 

/ cm x cm - cm^ How 
close are the answers you have in 6. and in 7. ?■ ■ 
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B. 



CENTIMETRES. 



■'■""■"""""EIN^SQiilEl^ 



You are now ready to develop your ability to estimate- . ' ,|i 
in square centimetres, • • .' " • 

Remember the size of a square centimetre. For each of the ■ ■ , 
following items, follow the procedures used for estimating in .^'^ 
metres. 

' HowQose ; I 
Estimate MeasurenKnt Were.Yoii?/-;;' 

(cm^)- ■■''■V:\;M 



1. Index card. 

2. Book cover. 

3. Photograph. 

4. fmdowpaneor 



desk top. 



II. THE SQUARE METRE {m^) ; " ' ; 'M 

A. ■ DEVELOR A FEELING FOR A SQUARE METRE- ' ' ■ 

1. . Tape four metre sticks together to make a square which;:; 
is one metre long aindone metre. wide. ■ ; 



2. 



MitlS. 



3. / Place the square on the floor^in a comer. Step back and.; ; 



4. 



look, See how much flobi: |)ace it covers. ; ■ 
Place the square over a table top: or desk to see how, . 



Place thie;square:against the bottom of a'dpor;fSeehp^^^^ 
■ imch' of the door it covers.' How many !squ^^ 



take'to cover the door? 



THIS IS HOW BIG A SQUARE METRE ISI 'vlr. 





B/ :DEVELOP YOUR ABILITY TO ESTIME IN LITRES 

You are how ready to develop your ability to estimate in 
litres. To' write two and one-half litres, you write 2.5 1, or 
2.5 litres. To write one-half litre, you write 0.5 1, or 0,5 
litre. To write two and three-fourths litres, you write 
2.75 1, or 2.75 litres. 

For each of the following items, use the procedures for 

estimating in metres. ^ 

Haw Close 

Estimate Measurement Wae You? 

(1) (1) ■ 

1.' .'Medium-size 

freezer container, ' 



■ 2, • Large freezer 
container. 

3. Small freezer 
container. 

■■■:'~"~4:~' Bottle or jug. 
ni. THE MLLIiaTRE (ml) 



There are rOOO millilitres in one litre. 1 000 ml = 1 litre. Half 
alitre is '500 milEtres, or 0,5 litre = 500 ml. 

:. . A. DEVELOP A FEELING FOR A^^LLILITRE 

1. Examine a centimetre cube. Anything which holds 
1cm' holds ImL 

2, Fill a 1 millilitre me_asuring spoon with rice. Empty the 
spoon into your hand. Carefully pour the rice into a 
small pile on a sheet of paper. 

THAT IS HOWMUCH ONE MILLILITRE IS! , 

, ■ . 3. Fill the 5 ml spoon with rice, Pour the rice into another 
pile on the sheet of paper, 

_ THAT IS yflLLILITRES, OR ONE TEASPOON! 

4. Fill the 15 ml spoon with rice. Pour the rice into a third 
pile on the paper, 

TH.AT IS 15 ULLILITRES, OR ONETABLESPOON! 



O Ii|TH£:c 
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B, DEVELOP YOUR: ABiLITY;TO ESTi1TE:IN M^^^ 

You are now ready to estimate in mlliilitres,' Follow the 
procedures used for estimating metres, • 

' How Close 
Estimate ftfeasureraent Were You? 
(ml) (ml) 



1, Small juice 

2. Papercuportea 
cup. 

3, Soft drink can. 

4. Bottle, 



i 

'A 



IV, THE CUBIC METRE (m^l 

A, DEVELOP' a FEELING FOR A CUBIC METRE 

I : Placea one metreisquare on the to 

2. 'Measureametffi:UPihewall.^^-^; . 

3 , Picture a' boriat would i\t into that space. 

■ THAT IS THE'VOLUME OF.ONB GUBIC METRE! 



Al 

m 



''4 



B, DEIELOF YOUR ABILITY TO ESTIMATE-IN CUBIC METRES-;| 



For^each of the following items, follow the estimating proced- * '.^ 
ures used before. 

How Close 

Estimate Measurement Were You? 
(m^) (ra'l 



i 
'1 



1, Office desk, 

2, File cabinet, 

3, Small room. 



m 
1 

m 
m 



■-'''ii-'ai 



IxerciseS'^rf 



The mass of an object is a measure of the amount of matter in the 
; /object. This amount is always the same unless you add or subtract some 
; matterirom the object. Weight is the term that most people use when 

they iDean mass. The weight of an object is affected by gravity; the 
'( mass ofcan object is not. For example, the weight of a person on earth 
? might be 120 pounds; that same person's weight on the moon would be 
: : 20 pounds. This difference is because the pull of gravity on the moon 
; is less tfaari the pull of gravity on earth. A person's mass on the earth 
• ■ and ontthe moon would be the same, The metric system does not 
_^ measure-weight-it measures mass, We will use the term mass here. 

' • -Tifi'symbol for gram is g. 

The symbol for kilogram is kg, , ' 

'r^^" "TherewtOOOgramsinone kilogram; brl" 000 g = 1 kg. ' ' 

Half a kilogram can be written as 500 g,or 0.5 kg. 
I' ' A:quarter of a kilogram can be written as 250 g,or 0.25 kg, 
' Twoiand three-fourths kilograms is written as 2.75 kg. 

u: TIffi:KILOGRAM(kg) 




Using a balance or scale, find the mass of the items on the table. 
Before you find the mass, notice how heavy the object "feels" 
andxompare it to the reading on the scale or balance. 



Mass 

(kg) : 

-'.'if- 

■ ■ • • , 

1. 1 kilogram box, „ ''I 

2. Textbook.: _ M 

3. Bag of sugar, ., „ . J| 

4. Package of paper. ' • - -I 

5. Your own mass. ■ ^'^ 

■ ■ ■ ■ ■ ■ ■ : . .-■ m 

• . , ■ ,-■ .v'J'.l.'nr 

B. DEVELOP YOUR ABILITY TO ESTIMATE IN^ K^ ' ' "I 

: Forthe-followingitemsESTIMAT-E^emassofthC'-object-in ^ 

kilograms, then use the scale or balance 'to find the exact mass ,„' 

of the object, lite the exact mass in the MEA^ 

column, - Determine how close ypure^^^^^^ ' ' yfl 

How Close ' 'JI 
Estimate Measurement Were You? ,M 

2. .Bag of nails. ; ■ , "H^ 

'3, . Large . purse or , , ■ 
briefcase. . 

4. Another person. 

5. A few books. 



■■,THE,GRAM(gl . , 
|j:\::;A. ../DEVELOP A 



. Hold itin your hand, . ., 
as if shaking dice. Feel the 



■ , when it is not in niotion. • ' . 
.. THAT IS HOW HEAVY A GRAM IS! . • „ 

2.' Take asecond.cube and attach it to the first, Sliake the 



'Si-movmg.your— ■ 



hand up and down. , / 

THATTSTHE tt^ ,.. ,v, ,, 

;3. Take. fiye.cubesin onehand ,and shake them around. 
THAT IS THE MASS OF FIVE GRAMS!' . - 
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-1 .4,.,. . "-i-v.^^. 

....... ,r'.:^'.i:i\^m 



B, .DEVELOP^'YOUR ABILITY Ta.ESTIMATE IN GRAMS,-: 



grams,-,/ 
i-tlie; 



are^;;, 



ei; 



mt'e.-inv.KSM 
is/h.ow.>h.eav3|5|^^^ 



,e.proceaures4f>|i|^ 

V ■ :-v":; .,r':. ''^V. ^,''!''\How Close -^^^^^^^ 

■ ■ . ■■ T-~-- .-; :--Estimate':'-Measureffient''!#re:YM?S^#Y^ 

.-.l-,-.™Two-thiimbtacks.'-v'->.^ — -u.^.^:;^^:.::^. -li^^^luli- t d!^ 



2. '. Pencil.;. V-'- . '■ ■•'-•■^"^■ ^•feiM 

53. ^ Two-page1etter-;- 1 ■:•^"?■:v}y7•:•■"■^■:V■■'";'^ ^7!^^ ^-^'i^S^^^^ 
" '.antoelope; ■ ■ '' 'j ^ ^'-''^--'-^^-^^t^'''-^.^ 

' 5.' ''''Apple.- . '■'"■^y^l 
X: Package of' " \ 



uiargarine. 



, „ ..... ' , 'y,;V-'-ry;V::.i.^?fM 



mm 



•^;;^'vK')5 



;Ex€rciSfi|iii 



..;.-r.;ft,-„; 





DEGREE CELS'US('C) 

'li'., ^ ■■ ■ 

Degree Celsius fC) is the metric measure for temperature. 

' 

A. DEVELOP A FEELING FOR DEGREE CELSIUS 

,1 ; . . , , ■ 

';V'' . . . ■ • ■ , ■ 

■y, Taice, a Celsius thermometer. Look at the marits on it, 

' 1. Find 0 degrees. 

J, WATER FREEZES AT ZERO DEGREES CELSIUS (O'C) 

WATER BOILS AT 100 DEGREES CELSIUS (100°C) 

2. Find the temperature of the room. . "C. Is the 

room cool, warm, or about right? 

f ■ 3, Put some hot water from the faucet into a container. 

Find the temperature. °C. Dip your finger 

quickly in and out of the water, Is. the water very hot, 
hot, or just warm? 

; 4. Put some cold water in a container with a thermometer. 

; . Find the temperature. °C. Dip your finger into 

the water. Is it cool, cold, or very cold? 

\ 5. . Bend your arm with the inside of your elbow around the 
bottom of the thermometer. After about three minutes 
find the temperature. _°C. Your skin tempera- 
ture is not as high as your body temperature. 

. . ... -JORMALBODYTEMPERATUREISSTDEGREES 

CELSIUS (37'C). ' 

' AFEVERISSDt • 

™.^A-VERIHlGHi.E.ViR.ISiO!C.. 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES ' 
CELSIUS ; ■ , 

For each item, ESTIMATE and write down how many degrees 
Celsius you think it is. Then measure and write the MEASURE- 
MENT: See how close your estimates and actual measure- ■ 
, ments are., ;■'■„:" , ' : ; 

•: . , How Close' 

Estimate Measurement Were You? 

cc) ■ m 

1. Mix some hot and 
cold water in a 
container. Dip your 
finger into the ■ 
water. . . 

2. Pour out some of ' 

. the . water. Add some 
hot .water.' Dip your ■ 
finger quickly into 
' ' the water, ; • , , • _ . 

3. Outdoor tempera- 
ture. ' ' . \ 

. 4. Sunny window sill, : ^ • , _ _ ■ ■ 

5. ^fix of ice and water. . 

6, Temperature at" - 

floor ' - ■ ' 

7, , Temperature at . ' > 

' .ceiling.' , • ■ ' " ^ . 



UNIT 



OBJECriVES 

The student vfill recognize and use the metric 
terms, units, and symbols used in this occupa- 
tion. 

• Given a metric unit, state its use in this 
occupation. 

• . Given a measurement taslc in this occupa- 
tion, select the appropriate metric unit 
and measurement tool 



SUGGESTED TEACHING SEQUENCE 

1. , Asserable.metric measurement tools (rules, 

tapes, scales, thermometers, etc.) and 
objects related to this occupation, 

2. Discuss with students how to read the 
tools. 

3. Present and have students discuss 
. Information Sheet 2 and Table 2, 

4. Have students learn occupationally- 
related metric measurements by complet- 

.™.,™ingilxercisesiand-T 



METRICS IN THIS OCCUPATION 



Changeover to the metric system is under way. Large coii)lnf]ons are already using 
metric measurement to compete in the world market. The mar - system has beeii:'used in 
various parts of industrial and scientific communities foriean^, tlllf'slation, iKpliin 
1975, authorizes an orderly transition to use.of the metric lystiiffl l^sbusinesBStand 
industries make this metric changeover, employees will ne MtQ measfflement 
in job-related tasks. , 

Table 2 lists those metric terms which are most commonlj' • 'k in this occupation. 
These terms are replacing the measurement units^ used' currently . 1- ■ ' kinds of job- 
related tasks use measurement? Think of the many'differentl)/''^ otmeasurements you 
now make and use Table 2 to discuss the metric terms which rdli^^ r iem. See if you 
can add to the list of uses beside each metric term. 





5. Test performance by using Section A of 
"Testing Metric Abilities." 



Quintlty 



Unit 



micrometre 



millitnQtre 



centlfn«tte 



metre 



Idlometre 



Arei 



$\m miSimetie 



K)mte metre 



Volutne/Capadty 



hectare 



iqtii»e kilometre 



cubic millimtre 



: cubic cetitimetie 



cubic mett« 



millilitre 



Mjui 



Htte 



(ram 



metric ton 



Pretfurc 



^opeici] 



Sjiebol 



km 



mm 



C9l) 



m 



cm 



Uie 



SurticefiniiliH*'' 



Chamt6r;Ien(Kki«d diametoil^wsMaoi^^^ : 
drill hole iiuMilzei;len(|«|i^^ 
pencil Icfld&nMlKiboltra&w^ 



Length of dr^ftlvf ^tible;rftdiQs;lepiltka2i!Ti^^^ 



Length ot biiitpd, wire, and rolli otniiti print paper; nad 
width; curvrndittf ;boue plan; wallvHilloor lengthj waQ 
height 



Plat; aurveymdlcapingihaidhi di^ 



CrosmdiooiiMa of wire^ rein(oiQB|]ixl and p^^ 



Area of drattint^Bper; size olopeno|p;cioii lectiiir. 



Floor area;iide«%ll(; drivewiyi;TeDfiitiag syiteL 



Survey; plati. 



Metal removal. 



Volume of bydrauHccyUnderen|lKffiiplacemeat;opa^ , 
of imiO ta&ki aod oontalnen.** 



Conct0la;i6irth 0xcavation;lan3Qft^ 

tackcottt, / ' ' 



Ink; rubber cement; thinner; tanbad (^ntdneriv^t^^ 
(canukirtttbitan 
marUng paint; 



Water heater;Ii(tuid or gaa tanka*^;pQ0l ipecificationa. . 



aoll sainplee; concrete coloring. 



|Steel;atructurid niteriali (Bqn^nt. 



_:Biphalt.: 



twim in attto:tir«i; aii^ gai, plumbing or hydraulic ayitemi; 
.pwamforairbruih. ■ / 



^Surface liniah ii givenMum^i 

Example: ^ iiiiiiiptiQiah aimllAr toiawery fine buff, lap, biimiihi or bright poM. Su 
Note: The rou^MHoMre the average deviation in dcrometrea. 1 micrometre 001 inm« 



^^^^ 
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fi3^ RI C ||'"^'C0*TEITfOR voowwau-ioiawTiON 



To #6 yoU: practice with metririinits, fiist csiiunate the measure- 
aUtotsultheiteaiB below. Write dom jurbeitgiusisaexttotheitem, 
HgH'trtiially measure tlie item and vri » downyojiraiiiswers using the 
coWBCtjaetric syaibols. The more you , r^ractice, the easier it will be. 




Estimate 


A(M, 


% Wuidow pane 




— 


%, Sheet of draftingipaper 










Actual 


liiase/Capacity 
16. Small bottle 






Length 






Desk drawer 












..18. .Length of pipe 






3. SouEbaght 






S. Cylinder: 












H. Cabinet 






5.^l!av.eiiieDtwidth 






l...Bathtub 






6. "Treeidiaineter 






32. Dump truck bed 






7. Brick 






33. Bucket 






8. Room width 






M. Small box or package 






9. Ceiling height 






35. Room 






10. Sidewalkrwidth 






Mm 

m Textbook 






11. Shrub height 






12. Window lengiii 






'31 Nickel ' 






13.. Jiengthof;a(i|' block 






^. Yomelf 






14.. 'Door he^t 






111 Brick , 






15.. Door opening width 






C A quantity ofcdiii; 






ib. -UesK top 






41 Alitre of water (net) 






42.. Paper clip 






11. MOOX 






43. Piece of steel. 






"' 18. 'Pavement surface between 
two points. 






C Sheef of plywood " ' 






45. Wallstud 






19. Parkinglot 






Temperature 






^20,-Sidewalks)etweentwo-;points-"- 










46. Room: 


— — 




21.. Wall 






22. Lawn 






41 Outside 






23. Ceiling 






48:.. Hott2|) V/a5t. 






49. Ice water 







r.'ir^^ 



BUIDMGHTH MEHK 



.: :, It is -important to know whatimetraeasurement to use. Show 
what tneasuremeat to ase in the foHowings£uations. 



1. Height of wall 




, 2. Width of. door opening , 




3. Dimensions of window 




4. Length of wall stud 




5. DimensKins of plywood 




, 6. Capaci^ otpipe 




7. Capaciig^ofheatingduct 




8. Areaoilw 




,^,;9. Area of wall. 




10. Mass otplywoadsheet 




n. Thickness of brick ledge 




•^.12. Height of foundaition 





13. Area of living space 

14. Volume lotiwg space 



15. Window, ^area 
,16. Wall studispacing. 
17. Water preaaie 



18. Soil percolation 



;19...FoundatiQnalepth- 




20. Length of brick 



21. Width of mortar joint 




:THI^^I«IE»ron!V0CATimAl!Q}0CATION- 



Exercise 7 



IPWraNG WITH METRICS 



t|;;: • i It isqinportant to know what metric measurement to use. Show 
p!s\ ' what measurement to use in the following situations. 



l. tength and width of table top 



2. Bength and -width of drafting paper 



3. 



4. Area of drafting paper 



. 5. Volume of classroom 



6. Mass of yourself 



7. Mass of contents of room 



8. Area of walls of the room 



9v Span of compass 



10. Spaja of beam compass 



11. Temperature of room 



32. Mass of sand 



13. Mass of water 



.14. Height of concrete slump 



15". Deplh of beam flex 



f ... ,16. Melting point of steel 



J.T._Siiraming.poolcapacity- 



18. Mass of water in swimming pool 



19. Capacity of dump truck box 



20. Pressure in water pipe 



21. Angle of highway curve 



22. Distance between two towns 
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Exercise 7 



i3RAWING WITH METRICS 



It is important to i(now what metric measurement to use. 
I'ii'^'what measurement to use in the following situations. 



1. Length and width of table top 



2. Length and width of drafting paper 



3. Area of table top 



4. Area of drafting paper 



'5. Volume of ink bottle 



6. Volume of inking pen 



7. Thickness of sheet of paper 



8. Thickness of a ream of paper 



9. Pencil thickness 



10. Pencil lead diameter 



11 . Area of cross section of pencil lead 



12. Span of compass 



13. Span of beam compass 



14. Area of triangle 



-:.U5. .Anglesofatri 



. 16. Length of a piece of bar stock 



-l-7r-Thickness-ofTdrawing'template- 



18. Dimension of arrow heads 



19; Surface finish on a machined surface 
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20. Length of roll of blueprint or 
white print paper 



21. Bolt dimensions 



22. Tolerance dimensions 




Exercise 7 



Centimetres and Millimetres 




1 2 3 4 5 6 




1 2 3 4 5 6 



Look at the picture of the naO'St to "the ruler. The nail is 57 mm long. This is 5Vm +']~Tinr 
There are 10 mmin each.cm, so l mm = 0.1 cm (one-tenth of a centimetre). This means that : 

7 mra= 0.7 cm, so 57 mm - 5'cm + 7 mm 
= 5 cm +0.7 cm 
: = 5i7 c^^ 

Now.raeasure the paper clip. It is 34 mm.: This is the same,as 3 cm .mm. Sirica. each 

millimetre is 0,1, cm (one-tenth of a centimetre), 4 mm = cm. So, the paper clip is . 

34mm= 3cm + 4:mm: 

;;=:,'3cm:'+;0,4^cm',V 
- 3.4 cm. This means that 34 mm is the same as 3.4 cm. 'I 



Information Sheet 3 



Now you try some. 

a) 26mm= ^ cm 

b) 583 mm = _ cm 

P-)-C)4-mm-= ~- ■ m~ 

d) 680mra=. . — :cm 



e) 132 mm = cm 

f ) 802 mm = _. cm 
.g.)_1400-mm-=-.s:— -cm- 
h) 2307mm =- cm 



Exercises 



||eM;Mp^^^ Thus, 

,36ro^36kl00ctn«3600cnl: 



one metre, SO 

ii^:r'-i' ' emv^lOOO^ 

v;; ' • 24 in « 241 1000 mm '■24 000 mm 

fcyour wk with decimals you should know t^^^ 

■' pne-iiaif of a metre can be written 0,5 m (five-tenths of a metre), 

one-fourth of a centimetre can be written 0.25 cm 
; (twenty-five hundredths of a centimetre). 

vThis.meahs that if you want to change three-fourths of a metre to 
^ millimetres, you would multiply by 1000. So 

y ■ 0,75m» 0.75x1 OOOmm / . 

■ ' s pxl OOOmm 

^ 1000 - 

. . . * . 75xlOniin 
. = 750mm. This means that 0,75 m = 150 mm. 



Information Sheet 4 



,f.V, Fill in the following chart. 




metre 



•2 



0.8 ■ 



0,6 



centimetre 



cm 



100 



200 



2,5 



millimetre 



mm 



lOOO 



5000 



25 



^148 



iliiilliil^^p 



3000mlVtlie,5ameiis3litres,' 
4000mli5 the sam'e u :liitres, ' 
I2000mlisth&sameasl2litres, 



Or 



, one waytoch 

1 000 ml ^YoOO litre = 1 litre, • • •,. 

; : : 2O0Oml =|2jitres = 2litres,: ,; ■/ '^v-j-^- 
And, js a final example, 

, : 28000ml ^"5^ litres = 28 te^^^ • ■ ■ ■ ■ 

if something holds 500 ml? How many litres 
workedihe same way. ■•'..'1:^^^^ ':; ;;:;\.v-,:^ 

500ml »Y§ iitre.'' Oilitre (five-tenths of a litre '),- S6500inl':;; 

;,,,;.;,,::,.:,,::.,j8thejaine,as.one,^^^ ofalitrc,'...,,:.',,;.!':;.:..!.!......^ 

Change 57 millHitres-tqlitres;^,/,"^^ - V''^ 

; 57 ml =jj^ litre ,-.0,057 litre (fifty-seven thousandths of a , 

.■■■..litre),';. ■•:■:;„'■■:.,■■•. :,:■;.'■ .■■'-■^y:^:^:'. 



Now you try some. Complete the following chart. 



■::imi) 



:3 000:^ 



11000- 



:700-?^ 



'.250v$,. 



—litres. 



,o,a-:. 



i:.;':;;:0;47 



.... ^■■■■xm 



■;t:':'V:it't'^(:^';^i' 
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Exc'cise 9 



2S 



■; \Vhat do you do if you need to change litres to millilitres? Remember, 
Ihere are 1 000 millilitres in oje litre, or l litre = 1 000 ml. 



So,. 



2 litres = 2 x 1 000 ml = 2 000 ml, 
litres" ? X 1 000 ml = 7 000 ml 
13 litres:=13 xlOOOmhlSOOOml, 
0.65 litre = 0.65. x 1 000 ml - 650 mL 



Information Sheet 6 



Now you try some. Complete the following chart. ■ 



litres 


millilllres 


I .. 




8 


,8000 


5 . 




46 






32000 


■^••0.4" 'J 




0,53 






480 



Exercise H 



Grams to Kilograms 

: There are 1 000 grams in one kilogram^Jhis means that 

2 000 grams is the same as 2 kilograms, , ■ : 
, 5 000 g is the same as 5 kg, ' ' . ; ' 

700 g is the same as 0.7 kg, and so on. 

To change from grams to kilograms, yon use the same procedure for 
changing from miHilitres to litres. 



Try the following ones. 



Information Sheet? 



grams 

■ «;■■■ 


kilograms 
kg 


4 000 


4 


9000 




23000 






8 











|ERja 
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v^lilograras!:ta:GramsT::^-fc;j?^i5^^ 

To change kilograms to grams, you'miiltiply by i' 000/ 



4 kg= 4' xl 000g- 4 000g, 
•23 kg = 23 xl 000g = 23 000g, 
0;75kg= 0.75 x 1 000 g=; 750 g.: 



Complete the following chait 



kilograms 

■■kg-,; 


grams'' 

' i 




.Irooo" 


11' 






25000 


0,4 '„• • 




0.63 > 






175 



Information Sheet 8J;||| 

.. ! ■ -I'M 



Exercise 13 



Some of the things you use in 'this' occupation may be measured in^;.'kS 
" different metric'units:, Practice changing.each of 'the'f611pwing tq,«i,\; ,i 

ai." 5 .cni'diameter-pipe is u..^^.^-.>^U.»-^.:w^.:uJ. .:iiMn:^^^ 

■/h^V'21iQQkiQfsQili^ "- '■■■■'; 

c ) 60 X 800 mm'bbard is ■ 'ciiiv' 

d ) 0.25'litre of gnivo»t')c'' •■-'^^'-^ ■ '^■^■'mi-.i 
~e )' 240criipfrope is '"•"''■- 
f ) 65 cm stud spacing is ' ' ■ ■ ' ^ ; 

■g)' Q.5t of cooped is' ' ■ ^ Iffi'- 

h ) , 2 ra board is ' "' ' ' ' ' ' ' - ' mi'. 



! ] ■ 500 g 'of nails is 
j j 120x2^10 cm sheet is 
k ) ' 250 ml of solution is « 
-M-lQ-m-of'Wirg-is — - 



:nun 



-cm- 



:.-,,v*.f<| 



, ' m) = 1cm mortar joint is , 
.'%2,kg,of brick is ^ 
. o')"l m,x 2.1 ra door,]?, 
.,. p)..50pml:Of oilis: 
■ qf'3cmnailis 



vr 



r ) 50 m wall length is _ 

8 ) "2 500 g of cement is _i. 

t) 120 mm diametertree is . 

u) O.Blitre'of dyeis'l 



mm 
g 

mm 

,1 

mm 
cm 



Exercise 12 - . v )-2 400 mmwall panelis 1 



^*wr^^,^,'#:;#:■:i^,^^;■:^:.f;^: 



15 



Practice and prepare to demonstrate your ability toidenfify, 



,below. ;;You should be able to use: the measurement tools to the appro- 
priate precision of the;tooI,iinstruffient, or task, 

Select and demonstrate or describe use of tools, instruments, or 
devices to: 

1. ' Measure length ofiboaid. 

2. Determine mass of a brick. 

3. -Measure height of a' wall. ' 

4. Measure width of a window. 

5. Find width and height of a door. 
. 6. Find capacity of a room-. 

7. Calculate area of floorspace. 

8. Find ceiling dimensions. 

9. Find paneling dimensions. 

10. Select lettering size on blueprint, 
• 11, Calculate wall weight. 

12. Measure panel thickness. 
_„13.-J!ind.beam-flex. 



14. .Check nail length. 

15.. Finicompression strength. 




• Forth«tasleielow,::estimatejthe " 
25% of actual measurement, andterify the estimation by measuring 
to within l%sof^^^^ ' .' 




Estimated 


Verify 


1. Length:of table 






2, Width of table ,; ; : , : 






3, Length of paneling V - . 




■ ■■ ■ •■, •.',1.. .•■ ■■. ■ ,■■ 


4, Width of paneling ' ' . 






■ - -:5. ^Wall:height " ■ ■ 






6, Window dimensions 






7, .Doorway opening: . 
.a, length ; ; ■ ■ ,. . ■ 






.: -b., , 'Width \ ' : 






' , 8. miM^ 






^ -;9.^Jloor s|)ac^^^^^^^^^^ 






lO./Roomcapacity^^'/:^^^^^^^^^^, 






11; Stud dimension.- : 


'■"'.>: ■■■■■ ' 




12. Heat register dimensions: 
. ■, a.; length . '.' 






b. width 






13. Wall length 






14. Dimensions of drafting paper:: 






a, length 


\ ■ ^^. . 




b. width 






©.. Width of white print paper 






16, Angle of rafter slope 






17. Volume of ammonia in partly- 
■ filled jug , 
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Exercise 15 

(Architectural Drafting) 



Exercise„16,: 

(Architectural' 



!, instrument, or task, 



fer ^v?^-;^">.>; ■■■■■ ■■■■ ;:• - • „ 

t,} Select and demonstrate or describe use of tools, instruments, or 
Idieiiices to': 

1. Adjust a compass to draw a circle. 

1 Adjust a beam com'pliss to ^to^ 

3; Calculatele scale of the drawing to fit on a sheet of paper. 

: 4. .Calculate the area of an irregularly shaped plot of land. 

5. Survey a plot to determine area. 

6. Survey a project and figure the grade. 

7. jSalcAte the cut and fill on a project. 
: 8.. Calculate the quantity of asphalt paving needed for a project. 
9. - Calciilate the amount of fill sand needed for a project, 

10, Calculate the amount of tack coat needed for a project. 

11. Test a core sample of concrete.. 
t2r 



13, Measure the overall length of a bolt. 



to within 5% of actual measurement: 







Vprifv 


I length of a city block ■ 






■ 2. Mass of a concrete building block 






3, Cubic volume of sand 




' ■ ". 


4. Area of water main pipe 






5. Length of building 


— ^ ' 


1 


6. Angle between three points 






7. Distance betvveen two points ■ ' . 






8. Percolation rate ofsoil 


■, ■ ■ ,,. v.. 




, 9. Slope of angfe v 




.. .■ 


10. Radius of curbing , ' 


r ■■;,■■'' : ■ ' 




ll.::Width:qfsid^ 






12. Diameter of tree 


" ■ .. 




13. Tire air pressure 






14. Mass of ingredients of concrete 
prepared for a slump test: 






:'"a.:'',,„8and',:' 






;'^b. '■gravel,':;/ ■ 






' c. cement 






, d. water , 




..I.'.',, ''' ' .■■ „•"■.'".■.'. 



I -WIDCH TOOLS FOR THE JOB? 



Ify -': Practiciand prepare to demonstrate your ability to identify, 
i Jictecf, oftd use metric-scaled tools and instruments for the tasks given 



H^'priatie precision of the tool, instrument, or task. 



. - Select and demonstrate or describe use of tools, instruments, or 
devicesto: 



1. Adjust the iiompass to i:aw a circle. 



T Adjiisttheb'eii coiiipassto drawan arc. 

. 3. Center a view on a piece of paper. 

,4. Scale down a bookcase to fit a piece of drafting paper. 

: 5. Draw two tangents to a circle so that they intersect at 90°. 

16. Draw two tangents to a circle so that they intersect at 45°.' 

7. Determine the cross hatch spacbg on a cut away view. 

8. Draw a 24ram circle in an isometric view. 

9. Measure a styrofoam cup. 

10. Measure the overall length of a bolt. 

11. Measure the angle of screw threads. 

~ir 



13, Measure the number of threads per mm. 

14. Order a drawing pen point by size. 



MEASURING UP IN 
MECHANICAL DRAFTING 



' > l" "'if- 



For the tasks below, estimate the metric measurement to within • 
25% of actual meas'jrement, and verify the.estimation by measuring ■ 
to vdthin 1% of actual measurement. 



1. Length of table 



2. 



3; Length of a sheet'bf drafting paper 



4. Width of a sheet of drafting paper; 



5. Temperature of the drafting'room 



6. Height of table top 



7. Angle of slant of drawing board' 



8. Bolt dimension (length and thread 
size) 



9. Extension of lead from mechanical 
pencil . 



10. Size of pen point 



11. ..Angles of a triangle; 



12. : Degree of chamfer on a machined 
product 



13, Thread pitch of a bolt 



14. Hole diameter 



15. Diameter across flats of bolt head 



Estimate 



Verify 



UNIT 




t'r.. V, r■•v^lt:,:v;,"Hii■'^■ 



OBJECTIVE 

The student will recognize and use metric 
and Customary units interchtligeably in order- 
ing, selling, and using products and supplies in 
this occupation. 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) - 

equivalent on a conversion table. 

• Given a Customary unit, state tlie re- 
placement unit. 



SUGGESTED TEACHING SEQUENCE 

1. Assemble packages and containers of 
materials. 

2. Present or make available Information 
Sheet 10 and Table 3. 

3. Have students find approximate metric- 
Customary equivalents by using 
Exercise 17. 

4. Test performance by using Section D of 
"Testing Metric Abilities," 
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METRIC-CUSTOMARY EQUIVALENTS 



During the transition period there will be a need for finding equivalents between systems. 
Conversion tables list calculated equivalents between the two^systems. When a close equivalent 
is needed, a conversion table can be used to find it. Follow these steps: 

1 . Determine which conversion table is needed. 

2. Look up the known number in the appropriate column; if not listed, find numbers you 
can add together to make the total of the known number. 



3. Read the equivalent(s) from the next column. 

Table 3 on the next page gives an example of a metric-Customary conversion table which 
you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise 
17, Part 2 and Part 3. . 

Below is a table of metric-Customary equivalents which tells you what the metric replace- 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3, The 
symbol * means "nearly equal to." 



1cm ^0.39 inch 
Im^ 3.28 feet 
Im'sl.OG yards 
1 km ^ 0.62 mile 

1 cm' 0.16 sq in 
Im^ MO.Ssqft 
I m^ ^'1.2sqyd 
1 hectare 2.5 acres 

Icm^ ^0.06cu in 
lm'^^35.3cuft 
Im' ^1.3cuyd 



1 inch* 2.54 cm 
305 m 



lfoot=: 
1 yard * 
1 mile * 
1 sq in * 
Isqft* 
1 sq yd * 
1 acre 
1 cu in * 
leu ft* 
1 cu yd * 



0.91 m 

um 

6.5 cm^ 
0.09 
0.8 m^ 
0,4 hectare 
16.4cm^ 
0,03 
0.8 m^ 



lml*0,2tsp 

1ml* 0.07 tbsp 
ll*33,8floz 
1 1 * 4,2 cups 
11*2,1 pts 
11*1,06 qt 
11* 0,26 gal 
1 gram * 0,035 oz 

1kg* 2,2 lb 
1 metric ton ^ 2205 lb 

1 kPa * 0,145 psi 



Itsp* 
1 tbsp * 
Ifloz* 
1 cup * 

Ipt* 

Iqt^ 
Igal* 
loz* 
lib* 
Iton* 
Ipsi* 



5 ml 

15 ml 
29,6 ml 
237 ml 
0,471 
0.951 
3,791 
28.3 g 
0,45 kg 
907,2 kg 
6,895 kPa 



'-Adapted from Let's Measure Mrk A Teichef's Intfoduct'm to Metric Mmmmenl. Division of Educational 
Redesign M Renewal. Ohio Department of Education, 65 S. Front Street, Columbus, OH 4321 5. 1975. 
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CONVERSION TABLES 



MILLIMETRES TO CENTIMETRES TO INCHES 



nun 


cm 


in. 


mm 


cm 


in, 


mm 


cm 


in. 


in, 


cm 


mm 


in, 


cm 


mm 


100 


10 


3,93 


10 


1 


0,39 


1 


0,1 


0,04 


1 


2,54 


25.4 


1/8 


0,32 


3,2 


200 


20 


7.87 


20 


2 


0,79 


2 


0,2 


0,08 


2 


5,08 


50,8 


1/4 


0.64 


6.4 


300 


30 


11.81 , 


30 


3 


1.18 


3 


0.3 


0,12 


3 


7.62 


76.2 


li2,. 


1.27 


12.7 


400 


40 


15.74 


40 


4 


1,57 


4 


0.4 


0,16 


4 


10.16 


101,6 


3/4 


1,91 


19.1 


&00 


50 


19.68 


50 


5 


1,97 


5 


0.5 


0.20 


, 5 


12.70 


127.0 








600 


60 


^23,62 _ 


60 


6 


2,36 


„„., 6 


0,6 


^ 0,24.^ 


„. 6 15,24 :..,...152.4,. 








700 


70 


27,56 


70 


7 


2,76 


7 


0.7 


0.28 


7 


17.78 


177.8 








800 


80 


31.50 


80 8 3.15 


8 


0,8 


0.31 


8 


20.32 


203,2 








900 


90 


35.43 


90 


9 


3.54 


9 


0.9 


0,35 


9 


22.86 


228.6 














10 


25.40 


254,0 









INCHES TO CENTIMETRES TO MILLIMETRES 



1000 mm or 1 metre = 39.37 inches 



12 in, or 1ft. :30.48 cm or 304,8 mm 



SQUARE FEET TO SQUARE METRES 



SQUARE METRES TO SQUARE FEET 



ft 2 111 2 


• ft 2 ni^ 


ft- in- 


ft- in- 


m- ft- 


ni= ft' 


m' ft- 


m- ft- 


1000 92,90 


100 9,29 


10 0.93 


1 0.09 


100 1076.39 


10 107.64 


1 10.76 


0.1 1.08 


2000 185.81 


200 18.58 


20 1.82 


2 0.19 


200 2152.78 


20 215.28 


2 21.53 


0.2 2.15 


3000 278.81 


300 27.88 


30 2,79 


3 0.28 


300 3229.17 


30 322.92 


3 32.29 


0.3 3,23 


1000 371.61 


400 37.16 


40 3,72 


4 0.37 


100 4305.56 


40 430.56 


1 43.06 


0.4 4.31 


5000 161.52 


500 46.45 


,50 4.65 


5 0.46 


500 5381.96 


50 538.20 


5 ,53.82 


0.5 5.38 


6000 557.42 


600 55.74 


60 5,57 


6 0.56 


600 6458.35 


60 645.83 


6 64,58 


0.6 6.46 


7000 650.32 


700 65.03 


70 6.50 


7 0.65 


700 7534.74 


70 753.47 


7 75.35 


0.7 7,53 


8000 743.22 


800 74.32 


80 7.43 


8 0.74 


800 8611.13 


80 861.11 


8 86,11 


0.8 8.61 


9000 836.13 


900 83.61 


90 8,36 


9 0.84 


900 9687.52 


90 968.75 


9 96.87 


0.9 9.69 
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Table 3 



AjNYWAMOUWANTIT 



I. : You are working in adrafting firm. With the change to metric , 
' . : measuremeni some of the things you order, sell or use are marked 
■ . : only in metric units. You will need to.be 'familiar with approp- 

■ riate Customary.equivalents in order to communicate with 
, , : customers and suppliers who' use Customary units. To develop 
yout skill use the Table on Information Sheet 10 and give the 
approximate metric quantity (both number and unit) for each 
of the following Customary quantities, 



Customary Quantity 


Metric Quantity ., 


2 lbs. of grass seed 




|JltSi.o.f_ammonia_. ,., 




3/4 in, pipe 




10 acres 




1000 lbs. of aluminum 




18 in. diameter tree 




two-gallon can 




6 ft. tape measurer 




I fl.oz. of spray paint 




Smiles 




8 in. pipe 




2 in. X 4 in. X 8 ft, stud 




2 ft sidewalk 




6in. stake 




1/4 in. bolt 




IGoz.canofepoxy 




4 ft. X 2 ft. window 




5 gals, of paint 





2. Use the conversion tables from Table 3 to convert the following; 



a) 13/4 in. 



mm 



b ) 13 mm 



c), 1241ft.' 



m 



d.) dUcm = 



m. 



e ) 39:37 in. 



mm 



jJJ.4cm. 



m, 



g) 19 ill. 



mm: 



h ) 331;7m2 



ft/ 



i ) '442mm 



ji) 1ft. 



cm, 



3. Complete the Requisition Form using the items listed; ConveS'-' • 



i:For;No.,etc;).;,, • . : 
Order the following civil engineering or drafting matfirials: 

a ) 1200 lbs; of sand ; : ' ' ^ , V 

i) ) 5 gals, of white printfluid in 1 gal. containers 

c) 50 yd, roll of white print paper 

d ) 1000 sq. ft. of paneling 

fi) lpt.of rubber cement thinnker 

f ) 6ft,raetaltape;measure ; 

g) 6 -4 in, paint brushes 



REQUISITION 



Date 



For 



No. 



Date Wanted 



Deliver to 



QTY 


''UNIT 


ITEM ; 









Requestedby 



Approved by 



Exercise 17 



5. Road width is normally given 
in: 

[A] kilopaiM 

[B] metres 

[C] grams 

[D] centimettes 

6. The correct way to write twenty 
grams is: 

[A] 20gms 

. ' [B] 20 Cm. 

IC) 20 g. 

ID] 20g 

7' The correct way to write twelve 
thousand millimetres is: 

' (A] 12;0OOmm. 

(B| 12.000 mm 

[C) 12000nim 

ID) 12000mm 

SECriONB 
8< A board 20 centimetres wide 



9. A 750 gnm drafting set is the 
sameas; 

[A] 7,61dlograms 

[B] 75.0 kilograms 

[C] 750 kilograms 

[D] 0.75kitogram 



10, 

wouldusea: 
[A] scale 
[5] piemegage 
IC) wler . 
(D) container ' 

11. For measuring millilitres you 
wouldusea: 

[A] tape 

[B] container 

[C] n»ler 

[D] pressure gage 



[A] 0.2 millimetre 

[B] 2 000 millimetres 

[C] 2 millimetres 
^[a]^200.mfllimetres^"- 
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12. For measuring in centimetres and 
millknettesyouvoiddusea: 

[A] thenhometet 

" (B] liita : 

(C) scale 

[D] measwingctip orpaduate 

13. For measuring in CelBius you 
. would usaai 

[A] nilei 

[B] measuring cup or graduate 

[C] tberwoweter 

[D] -scale 



- SECTION D 

16. The metric unit for liquid measure 
which replaces the fluid ounce is; 

[A] milliMtre, 
[BL. hectare . 

[C] litre , 

[D] girara 

17. Thi metric unit for area which ; 
replaces the acre is: 

..^....,..[AJ.,Utre^^.^l^^..^^ 

[B] kilometre 

[C] square metre 
[Dl hectare^. 

18. 'n:e metric unit for pressure which 
replaces pounds per square inch 

(psijis:, ; 

[A] cubic centimetre 

(B] Mopascal 

[C] cubic metre 

(D] Celsius 

19. The metric unit for liquid measure 
which replaces the gallon is: 

[A] Utte . 

[B] pascal 

[C] mebe 
[0] kilogram 



14. btimiteth^'lftigthoftheline 
nejmfntbflow: 

[A| 23gratn( . 

: (B| 6 centimetres 

(C| 40 miilimelres 

|D) 14 pascals 

15. Estimate tb^ length of the line 
segment below: 

_ '. 

[Al 10 millimetres 

■ |BI 4 centimetres 

|C| 4 pascals 

(D] 23 milligrams 



■ EXERCISES ITHRU 6 

,; .", The ans\ws dopend on tiio items 
lI^e(l for ilu' aciivilies. 



Exercise 10 



Exercise 13 



EXERCISE? 

Currently accepted metric uniu of 
■■■'^ mmmni for each question are 
shown in Table 2. Standards in each 
■ oOTpaiion are being established 
. now. so answers may vary. 



EXERCISES 



al 2.6 cm 
bl. 58.3 cm 
.^i — 9;4.em- 

dl 68.0 cm 



el 13.2 cm 
fl 80.2 cm 

^g)^ 140.0 cm 

hi 230. 1 cm 



EXERCISES 9 THRU 13 

Tables are reproduced in total. An- 
swers are in parentheses. 

Exercise 9 



metre 


centimetre 


millimetre 


m 


cm 


mm. . 


1 


100 


1000 


2 


200 


(2 000) 


"3" 


(SOfl) 


13000) 


9 


1900) 


(9 000) 


(5) 


(500) 


5 000 


(•1 


(7-100) 


(1-1 000) 


" as " 


■■80 


• ■■■ mSOO) 


.0.6. 


(601 


■ 600 


10.025) 


2.5 


25 


10,148) 


11-1.8) 


148 


(6.39) 


639 


1(3 390) 



ml 


1 


3000 


3 . 


6 000 


16) 


(SOOO) 


8 


(14 000) 


(141 


(23000) 


'25 


300 


0.3 


■ TOO 


(0.7) 


1900) . 


0.9 


.„...,250-- 


,^^0.25).,. 


(4(0) 


0,47 


275 


10,275) 


Exercise 11 


litres 
1 


millilitres 
ml 


8 


8 000 


.5, 


(5000) 


46 ■: 


(46 000) 


132) 


32 000 


0.4 


(400) 


: 0.53' 


(530) 


!0.48r 


• 480 



Ejierci5el2 



grams 
g 


kilograms 
kg 


4 000 


. 4 


■9000 


■ (91 ■ 


23000 


(231 


(80001 


: 8 


300 1 


■ (0,3) 


275 


(0.275) 
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kilograms 
kg' 


gi'ams 

i 




7 000 


11 


(11 000) 


(25) 


25 000 


0,4 


(400) 


0,63 


(630) 


(0,1751 


175 



Exercise 14 



Part2. 

a) 44.5mm f) 0.16 in. 

b) 0,51 in, g) 482.6 mm 

c) 115.29 h) 3,570,38 ft.' 

d) 4.44 in. i ) 17,39 in. 
*e) 1 000mm j ) 30,48 cm 



Parts. 



a)"50"mm 


TT" 


fOdCTem"" 


b) 2,5 1 


m) 


10 ram 


c) 5cmx 




2000g 


. 80,cm 


o) 


.1000 mm X 


d) 250.ral 




2 100 ram 


e ) 2.4 m 


p) 


0,5 litre 


f) 0.65 m 


q) 


30 mm 


g) 500 kg 


r ) 


5000 cm 


h) 2 000 mm 


s )■ 


2,5 kg 


i ) 0.5 kg 


t) 


12 cm 


i ) noOmmxu) 


500 ml 


2400 cm 


V ) 


240 cm 


k) 0,25 litre 







EXERCISES 15 AND 16 

The an.swers depend on the 
items used for the activities. 



EXERCISE 17 
Parti, 

a ) 0.9 kg 

b ) 3.8 litres 

e) 1.905 cm 
d) 4ha 

. e ) 450 kg 

f) 45.72 cm 
— gi-i:58iitres- 

h) mm 

i ) 29.6 ml 
i ) 4.83 km 
k) 20.32 cm 



1) 5.08 cm X 
,10.16 cm X 
2.44 m 
m) 0.61m 
n ) 15.24 cm ' 
o ) 0,635 cm 
-p-)-452:8'g™ 
q) l,22mx 
0.61m 
r) 18.95 litres 



b) 5- 3.79 litres 

c) 45.5m 

d) 90 mV 

e) 0.47 litre 

f) 1,83 m 

g) 6 -10.16 cm 



TESTING METRIC ABILITIES 



1. ' C 

2. B 

3. C 

4. C 

5. B 

6. D 

7. D 



8. 

9. 



D 
D 



10. .A 

11. B. 

12. B 

13. C 

14. B 



15. A 

16. A 

17. D 

18. B 

19. A 

20. A 

21. C 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 
(* Optional) 



UNEAR 

Metre Sticks 
. Rules, 3£cm 

Measuring Tapes, 150 cm 
*Height Measure 
*Metre Tape, 10 m 
*Trun(ileWhee[ 
*Area Measuring Grid 

VOLUME/CAPACITY 

*Nesting Measures, set of 5, 
50mM000ml 

Economy Beaker, set of 6, 
50 mM 000 ml 

Metric Spoon, set of 5, 
■ 1ml -25 ml 

Dry Measure, set of 3, 

50,125,250 ml 
Plastic Litre Box 
Centimetre Cubes 



MASS 



Bathroom Scale 
*KilogramSca|e 
*P!atform Spring Scale 
5 kg Capacity 
lOkgCapacity 



mass set 
*Spring Scale, 6 kg Capacity 

TEMPERATURE 



Celsius Thermometer 
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SUGGESTED METRIC l^OLS AND DEVICES ; ^ ' ' 

NEEDED TO COMPLETE OCCUPATIONAL ■ • 
MEASUREMENT TASKS ; 

In this occupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by V 

* A. Assorted Metric Hardware-Hex nuts, washers, screws, 

cotter pins, etc. 

B. Drill Bils-Individual bits or sets, 1mm to 13 mm range , 

* C. _ Vemer CaKpe^^ 

* D. Micrometer-Outside micrometer caliper, 0 mm to 25 mm 

range '.-^ ■ ' ■ 

E. Feeler Gaige-13 blades, 0.05 ram to I mm range 
* F. Metre Tape-50 or 100 m tape - 

* G. Thermometers-Special purpose types such as a clinical 

thermometer ; 

H. 'Temperature Devices-Indicators used for ovens, freezing/ 
coolmg systems, etc. 

I. Tools-Metric open end or box wrench sets, socket sets, 
hex key sets 

I Weather Devices-Rain gage, barometer, humidity, wind 
velocity indicators 

* K. ' ftessure G^es-Tire pressure, air, oxygen, hydraulic, fuel, 

etc.;,' ■ 

L. ' Velocity-Direct reading or vane type meter 

M. Road Map-State and city road maps — 

* N. Containers-Buckets, plastic containers, etc., for mixmg 

and storing liquids 

* 0. Containers-Boxes, buckets, cans, etc., for mixing and ^ 



\ T^Most of the above items may be obtained from local industrial, 
hardware, and school suppliers. Also, check with your school district's 
math and science departments and/or local industries for loan of their' 
metric measurement devices. 



Measuring devices currently are not available, Substitute devices (i.e., thermometer) ' ^| 
may be used to complete the measurement task. r . 




Tools and DeviceslisiS 




REFERENCES 



Going Mrk in OrQfling. Center for Metric Education, Western Michigan University, 
Kalamazoo, Ml 49001, 1974, (available througli the industrial education depart* 
menta of. teacher education instutions in each of the states), 51 transparency 
nia5ter$, Notes and Comments (12 pa^esj. 

Set of transparency masterB and teacher's wript for metrication of drafting in 
construction and manufacturing. Includes various scale comparisons, rounding- 
off rules and tolerancing, preferred metric linear sizes for engineering design, 
comparisons of first* and third-angle orthographic metric drawings, ISO metric 
thread sizes, and reading metric micrometers and calipers. 

Ui's Memn: Metric. A Tfccljeri hUroduciion to Metric Memment. Divi- 
m of Educational Redesign and Renewal, Ohio Department of Educa- 
tion, 65 S. Front Street. Columbus, Oil 43215, 1975, 80 pages; $1.50, 
must intiudo check to state treasurer, 

Activity .oriented introduction to the metric syctem designed for indepen- 
dent Of group inservice education study. Introductory information about 
metric measurement; reproducible exercises apply metric concepts to 
common measurement situations; taborator)' activities for individuals or 
groups. Templates for making metre tape, litre box, square centimetre grid. 

JlcasHri/i^ with \ktm. or. //ou' h) W'aj^h c Mil Mi with a \Jelcr-Stid, 
Metrication Insliluti'of Anmrica, P.O. Box 236, Norlhfield, IL 6009U. 
1974, 23 min.. If) mm, sound, color; $310.00 purchase, $31.00 rental 

Film presents units fur lennth, area, volume and mass, relatinii each unit 
to many common uhjeets. Screen overprints show correct use of metric 
symbols and eai;e of metric calculations. Relationships among metric 
meii;ures of lenifth, area, volume, and mass are illustrated in interesting 
and unforgettable ways. 



Mi'lnc f\iin'Qi.i(m, i\n .■l/i/i')/.t/i'<i liihtiomphy lor Vmtitmul TcchnicnUml 
Aduit Edmiuui Product Utilization, The Center for Vocational Edu' 
cation. The Ohio Stale University, Columbus, Oil 43210, 1974, 149 
pap; $10.00. 

Comprehmsive bibliuKraphy of instructional materials, reference mate- 
rials and resource list tor secondary, post -secondary, teacher education, 
and adult basic education. Instructional materials indexed by 15 occu* 
pational clusters, types nf miilerials, and educational level. 

WiiCfl/iuH; -Product Utilization, The Center for Vocational Education, 
The Ohio Stale University, Columbus, OH 43210, 1975, 46 pages; 
$3.00. 

I'll per for leathers, curriculum developers, and administrators in voca* 
tional, technical and ndult education. Covers issues in metric education, 
the metric system, the impact o( metrication on vocational and technical 
education, implications of metnc inatniction for adult basic education, 
and curriculum and instructionfti strategies, 



ikiric Sufiplmmt to 'MnimI Dmoinji, Mark Henschel, 3123 N. Seminary, Chicago, 
Q IL 60657,1975, 4g pages, $1,50; 40% discount to Khools and non'profit initi* 



Introduction to reading tnctric drawings based oti the^practices of Anierlcan^;'' ? '^'^^ 
industries going metric. Describe* basic metric units and prefixes, intwnational ; ' ' 
metric paper sizefl) eonv«rtlng inch drawings to metric, maldng tol«^^ 
versions, dual'dirnctisioning practices, fust^angle projections, speclal^^s^ 
and thread designations* Includes draviflngs from industricr-Intematlonal 
Hanester, ITT Gilfillant Caterpillar Tractor, Clarke Equipment, General Motors- 
and on ISO Metric Scre^ Threads. SeU of questions with drawings, awwers 
appended. -Conversion charts appended for tap and drill sizes. 

Mies in Corner Edmdvii. lindbeck, John R., Charles A. Bennett Company, 
Inc., 809 W. Detweiller brive, Peoria, IL 61614, 1975, 103 pages, 
$3.60, paper; $2.70 quantity school purchase. 

* ■ 

Presents metric units ani notation in a wcH-illustrated manner. Individual 
chapters on metrics in ^^afting, metalworking, woodworking, power and 
energy, graphic arts, and home economics* Chapters followed by several 
learning activities for student use. Appendix includes conversion tables 
and charts. 



Uing l/ie Tricks Out ofMetHcs, Metric Training Department, Creative 
Universal, Inc, To^er K 21700 Northwertem Highway, Southfield, Ml 
48975, 1976,'4'bbokIet4; $3.00 each, $12.00 set, discounts. 

Series of booklets preW^its step^by'Step directions, questions, answers on 
how to read metric mcwurement tools: micrometers, vemies calipers, rules, 
dial indicators. 

METRIC SUPPLIERS 

Brown St Sharpe Manufscturi'Jg Co., Precision Park, North Kingstown, RI 02852 

Industrial quality inicrottieters, steel rules, icre w pitch and thicknesi gages, 
squares, depth ga^es, calipers, dial indicatorsiconvettloii 'charts and gu^ 

Central Instrument Comt^n^ 900 HiverBide Drive, New York, NY 10032. 

Drafting rules and scaled tor drafting, engineering, architecture, conversion 
tables and slides^ posted, teaching aids, drafting templates. 

Dick Blick Company, P.O. Bon267. Galesburg, IL 61401. 

Instructional quality ri^^s, tapes, metre sticks, cubes, height measures, 
trundle wheels, tne^uH^g cups and spoons, personal scales, gram/kilogram 
' scales, feeler and depth 8ages, beakers, thermometers, kits and other aids, 

Regal'Beloit Corporation, P.O. Box 38, South Beloit, IL 61080. 

AudiO'Cassettes, books, charts and posters, films, filmstrips, industrial mea* 
. suring instruments and (Metric fasteners, kits, periodicals, reports and pamphlets, 
"™sllde8'and tTan8pflrcncle^> — ' — — --■■---------^^ 

INFORMATION SOURCES 



ERIC 



tutions. 



American National Metric Cout\cil, 1625 Massachusetts Avenue, N,^V., \yashingtOD, 
DC 20036, 

Charts, posters, report* and pamphlets,Jfefr/c Reporter newsletter. National 
metric coordinating cot^t^cil representing industry, government, education, 
professional and trade organizations. 

National Bureau of Standards Office of Information Activities, U.S. Department 
of Commerce, Washington, DC 20234. / 

Free and inexpensive ni^lvic charts and publications, also lends films and " 
displays. . 
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